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FINAL REPORT TO OFFICE OF NAV..L RESEARCH ON
"ONTRACT Nonr-2813(00), ¥-, 046-771

Institutiont Lick Observatory, Universaity of California,

Mount Hamilton, Cali 'ornia

Principal Investigatorst Willinr . Bidelman, Associate Astronomer,

Juiy 1, 1959 to August 31, 1962,

S. Vasil~vskis, Associrte Astrononer,
September 1, 1962 to June 30, 1963,

Title of Researcht A Survesy of lil=tyne Dwarf Stnrs tor Duplicaty
and other Rescarch Dealin~ with Visunl Double

Sters.

Project Regecrch Periodt July 1, 1959 to June 30, 1963.

Prosress Reportt The progress Ior the nerioed July 1, 1959 to

June 30, 1961, has been reported ty Dr. V¥, F. Bidelran, the

initiator of the project. The rczent report, therefore, will

cover onliy the remainin- period from July 1, 1961 to June 30, b~ a
1963. During tl:ese tvo last years, Dr. ¥. H. van den Bos was

an Associate Rescarch Astronomer under the Contract, ond his

acconrlishments ara as follows.

a) Micrometer measarencnts of double stars vere nade
with the Lick 36-inch and 12-inch refractors. The nunber of
measurenents is az followst

7=1-61 to 6=30=62t With 36-in. refr. 4297 mecasg.
T=leb2 to 6-30-633 With 36-In. refr. 4348 neas.

Total With 36-in. vrefr, 8645 meas.
T=1l=6)l to 6=30=62¢ With 12-in. refr. 1685 nwecse.
7~1-62 to 6-30-63% VWith 12-in. refr. 2297 ncas.

Total Wwith 12-in. refr. 4282 neas.

The 12,927 neasurements in two years constitute an 2ll-time
record in the history of double star astroromys. The ouantity,

howsver, is not the only dicstinction of this achievement. Dr. ¢
van den Bos is a leading double star observer in the world,
and his measurements have been and will be of fundamentzal im- .

nortance in research on double stars, because of their cuality.

It nay be also mentioned that recent inmprovements of the 3t
inch telescope, particularly the dials for rapid and accurate
setting, bP~ve contributed to the success. The undersigned tried
to assign as nuch as pocssible the 36-inch telescope for the

project. on A A
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The measurements are nublisheds I. A. J., 67, 141, 1962;

IIe As Joy 57y 555, 19623 IIX. A, J., 68y 57, 1963. The
fourth and final publicatior is in press.

b) X few doudle star orbits were computed dy Dr. van den
Bos and published as followst one ordit im J. 0., 45, 55, 1962,
and three orbits in A, J., 67, 552, 1962.

¢) Dr. van den Bos devoted a considerable part of his
time to compilation of the Doudble Star Index Catalogue to be
published soon., Dr. H. N. Jeffers has the general responaibility,
but the Catalogue could not cover the entire sky without par-
ticipation of Dr. van den Bos.

d) Miscellaneous articles on double stars have been
published by Dr. van den Bos during the period of the projectt
PASP, 74, 291, 1962, and PASP’ 74, 297, 1962,

Mt. Hamilton, California S. Vasilevskis
July 15, 1963 Principal Investigator
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DRIEF 3TATEYENT OF ACCOMPLISHMFETS TO
DATZ JHDER CONTRACT Nonr-2813%(00) WITH
TUE OI'FICE OF NAVAL RRNSZARCH

The contrant Honr-2813(00) between the Regonts of the Univorsity
of Californin and the 0ffico of Haval hevez:sh has rogulted in n very
subgtantinl increase in our knowledge in the field of visuel doudle
stors. Under th: s contract two gkilliful vioual double star observers
have carriod out oxtonsive micrometric measourenmonts of visual double
otors with tho 36-inch and 12-inch refractors of tho Liek Ohaervatory
since July 1, 1$59¢ Mr. Gherles E. Worley (July 1, 1959 to June 30,
1961) and Dre ¥, Hs van den Bos (July 1, 1961 to date). In addition
to uaking over 3100 double star moasurgs, as yet lurrely uapudlished,
Hr. Worley asurvoyed 700 M dwarf stara foar duplieity, discovering 28
new double sitars among them, some cf groat {nter~st. He also earried
out photometrie neauvrenents with the Muller psolarising photometer
of the differences in nagnitude «f some 90 olose binnries, and prercred
for pudlieation & valusble now catrlogue of doutlie star orbits, a total
of 619 orbitn of 516 bhinariaes heing included.

Drs vin don Dopy past director of te Union Obmarvatory, Johannes-
bury, South Africa, has »a @ over 2100 vioual double star meacures with
tho Lick refractors in the :onthc of July, Auguct, a2nd Septerier, 12061,
a truly r carkeble fipure, ogpsolclly «hen one considers that the telo-~
ccopes nevo n.t boen avallatle on & fulletii e bawvis for triv work. A
paper cont inlay osomewhut less than one-half of these ~o . ures in now

awailting subaiczion to the Astronomical Journal.

fYublications resialtin; fro:.. the contract!?

Co EZs Worleyt Heaosureo of 241 Doudle Jtures, A.J., 65, 156, 1960.
Thirteen New Double Steray FeAea8,7ey 72, 12%, 1960.
Tho Orbit of BD 427%2853(AN), i 4Ac3.P4, 72, 504, 1960,
Thirteen Now Double Stars, I’.A.3.Fs, 73, 167, 1961.
Vigual Obrorving of Double 8iors,
By nnd Telaogopg, "2y 73, 1361,

The Conotruotion of & Filar Micromotor,

Oky apd T 22, 140, 1961.
Oatober 20, 1961 Nl £ Bekitlpory | —een

Villina Pe BD!delran, Chief Investigntor
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During the interval July 1,1959 to May 15,1960, visual observations with
the 12-inch and 36—1th refractors have been made on 108 nights of seeing 2 or
better. Details of these observations and of my other activities are summarized
below.

1. Survey of M~dwarf stars for duplicity.

The major portion of my observing time with the 36-inch refractor has been
spent on this program. The observing list consists of all known M-dwarf sthra
accesidble to the telescope: these stars number 805. Among these stars, countigg
known spectroscopic binaries and wide common proper motion pairs as well as
close visual binaries, some 170 multiple stars were previously known.

At the present time 573 stars have been examined, and 21 new double séhrs
added to those previously known. A number of additional pairs,outside the sepa-
ration limit chosen for the present survey (15 seconds of arc), have also been
noted. A list of 13 new doubles has just been published (Pub. A.S.P., 72, 125,
1960.). Some 60 of the stars already examined are not considered "finished",
either because the seeing was not satisfactory or because they are doubles in
process of measurement.

Of interest is the fact that, among the 21 new doubles, six have separations
less than one second and another six have separations between one and two seconds.
Several of these pairs may prove to be binaries in rapid orbital motion.

2. Measures of compenions to bright stars.

Some 300 measures of companions to bright stars have been made with both tele-
scopes. This program has necessarily received secondary priority with the 36-inch
telescope, but the subatantial completion of the M~dwarf program will allow more
time for these objects in the future.

3. General double star measures.

Over 300 measures have been made wita the 36-inch telescope, the majority of
these of M~dwarf Pairl.

More than 900 measures have been made with the l2-inch telescope. A list con-
taining 1062 measures made from Sept. 1956 to Dec. 1959 is in press.
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4. Orbit cutalog.

A new general catalog of orbits of visual binaries is substantially complete.
This catalog contains 500 orbits, twice the number in the last general catalog
publishsd only ten years ago.

5. Magnitude-difference program.

Some experimental measures with the Muller-type polarizing photometer have
been made in order to test the equirment and to obtairn practice in its use. Regu_lar
observations will begin after July 1,1960.

chods £, W,J?

Charles E. Worley
(contract employee actually re-
sponsible for the work being careied out )

William P, Bidelman
(prinéipal invest igator)

U, of California

Lick Observatory
Mt. Hamilton, @alif.



